Introduction
============

Psoriasis, a systemic immune-mediated disease, involves chronic inflammation triggered by psychological, genetic, and environmental factors. The reported prevalence of psoriasis globally ranges between 0.09% and 11.43%,[@b1-ptt-8-093] while its prevalence in Brazil is estimated to be 1.3%.[@b2-ptt-8-093]

Multiple comorbidities such as diabetes mellitus, atherosclerotic disease, metabolic syndrome, and symptoms such as anxiety, as well as lifestyle habits such as smoking, have been associated with psoriasis.[@b3-ptt-8-093] Feelings of embarrassment, low self-esteem, and stigmatization are common in psoriasis patients and contribute to avoiding starting a family or having children due to the possibility of inheriting the disease.[@b4-ptt-8-093] Moreover, several studies suggest that depression plays a significant role in increased morbidity among patients.[@b5-ptt-8-093],[@b6-ptt-8-093] Furthermore, the physical, social, and psychological impact of psoriasis is considerable, and as in other chronic diseases, this negative impact may contribute to sexual dysfunction.[@b7-ptt-8-093]

Sexual health is defined by the WHO as a state of physical, emotional, mental, and social well-being in relation to sexuality, and not merely the absence of disease, dysfunction or illness.[@b8-ptt-8-093] A pioneering study conducted in 1997 showed sexual dysfunction to be present in 40.8% of psoriasis patients, even after controlling for potential confounders such as alcohol consumption and depression. Although other studies followed,[@b9-ptt-8-093] and despite the fact that a fourth of all psoriasis sufferers, both men and women, report a reduction in their sexual activity after developing the disease, the effect of psoriasis on sexual health remains to be fully clarified.[@b10-ptt-8-093]

Other skin disorders such as lichen simplex chronicus, chronic hand eczema, vitiligo, and chronic urticaria have also been associated with a greater risk of sexual dysfunction.[@b11-ptt-8-093]--[@b13-ptt-8-093] The Dermatology Life Quality Index includes a question that evaluates the extent to which an individual's skin disorder has caused him or her sexual difficulties in the preceding week. Psoriasis and hidradenitis suppurativa have been shown to be among the five skin disorders for which the highest scores are obtained for that specific question.[@b14-ptt-8-093]

The effect of psoriasis on sexual health may be linked to several factors, including the detrimental effect of the condition on the individual's physical appearance, decreased libido, and the inconvenience caused both by skin desquamation and by topical treatment.[@b10-ptt-8-093] In men with psoriasis and erectile dysfunction, these risk factors may be overlooked due to the presence of a sedentary lifestyle and associated comorbidities such as dyslipidemia, hypertension, diabetes, obesity, metabolic syndrome, and depression.[@b15-ptt-8-093],[@b16-ptt-8-093]

The present review article aimed to alert clinicians and dermatologists to the potential presence of sexual dysfunction in these patients and the possible aggravators related to psoriasis itself, to its comorbidities, and to the pharmaceutical drugs used to treat the disease.

Female sexual dysfunction in psoriasis
--------------------------------------

The skin manifestations of psoriasis make this a highly visible disease, causing the patient to feel stigmatized. Many women report some degree of difficulty in their sex life, ultimately resulting in intense personal distress and decreased quality of life.[@b17-ptt-8-093] Despite being frequent, with one study having found a 68% prevalence of sexual dysfunction in 150 Brazilian women with psoriasis,[@b18-ptt-8-093] few studies have been conducted on the subject and there is no consensus regarding the causes of the dysfunction or the best instrument for its evaluation.

The widely used questionnaire, Female Sexual Function Index (FSFI), evaluates six sexual function domains: desire, arousal, lubrication, orgasm, satisfaction, and pain. Of 102 British women with psoriasis evaluated using the FSFI, sexual dysfunction was found in 48.7%.[@b10-ptt-8-093] All the domains of the FSFI except lubrication and pain appear to be significantly affected in patients with psoriasis;[@b19-ptt-8-093] however, of all the domains, sexual desire may be the one most affected.[@b18-ptt-8-093]

The part of the body affected by psoriasis may play an important role in the development of sexual dysfunction, with skin lesions on the genital areas, thighs, abdomen, and back being significantly associated with sexual dysfunction.[@b20-ptt-8-093] The prevalence of genital lesions at any time during the course of psoriasis, as detected by physicians during examination or reported by patients answering a questionnaire, ranged from 33% to 63%. The baseline data of two randomized controlled trials showed a prevalence of psoriatic lesions in the genital area of 35% and 42%.[@b21-ptt-8-093] Some authors have argued that genital lesions alone do not directly hamper sexual function but may rather cause sexual distress in women, who tend to feel less physically attractive because of their skin lesions.[@b10-ptt-8-093]

The severity of psoriasis may also contribute to sexual dysfunction. Overall, sexual dysfunction was reported in 31.6% of a population of patients with psoriasis. Although not statistically significant, the proportion of dysfunction was greater in those with severe psoriasis compared to those with mild or moderate forms of the disease.[@b22-ptt-8-093] Likewise, patients who achieved a greater improvement, as evaluated by the Psoriasis Area and Severity Index, experienced a greater reduction in the sexual difficulties caused by psoriasis,[@b23-ptt-8-093] suggesting an association between the severity of psoriasis and sexual dysfunction.

Other factors that could explain the high prevalence of sexual dysfunction in psoriasis patients refer to physical signs and symptoms such as stinging, bleeding, and desquamation, and psychological disease as depression and symptoms such as anxiety. Joint involvement, the severity of pruritus, and higher depression scores have all been reported to be associated with impaired sexual function.[@b24-ptt-8-093] Depression was proposed as a crucial psychological link between psoriasis and sexual dysfunction. The prevalence of anxiety and depression was found to be higher in psoriasis patients compared to the general population.[@b20-ptt-8-093] The elevated levels of TNF-α and IL-1 involved in the pathogenesis of psoriasis could also be associated with depression.[@b23-ptt-8-093] Sexual dysfunction appears to be more common in patients with psoriasis compared to those with neurodermatitis, with a positive correlation between sexual dysfunction and depression.[@b25-ptt-8-093] Nevertheless, one study suggested that coexisting depression does not exert any additional negative effect on sexual function in psoriasis patients.[@b18-ptt-8-093] This apparent contradiction could be explained by the fact that psoriasis can result in changes to the individual's perception of body image, feelings of low self-esteem, perceived stigmatization, and loss of confidence, which can lead to sexual dysfunction irrespective of depression.[@b26-ptt-8-093] Therefore, insofar as psychological factors are concerned, whether they result from depression or a change in the perception of body image, what is clear is that psoriasis affects the psyche and, in a chain reaction, these patients' sexual function.

Disease control in psoriasis can restore quality of life and sexual function. A significant reduction in sexual difficulties was reported by patients treated with ustekinumab compared to those treated with placebo.[@b24-ptt-8-093] A mean improvement of 6.3 points in the FSFI was found, with notable changes in the domains of satisfaction and arousal following biological therapy.[@b27-ptt-8-093]

Agreement among authors regarding the occurrence of sexual dysfunction in women with psoriasis appears to be unanimous; however, the hypotheses put forward to explain these findings remain controversial and incomplete. Based on the few studies available and despite considerable controversies, the need to pay close attention to the psychological effects caused by psoriasis is unquestionable. This is evident from the finding that at least 43% of psoriasis patients believe doctors do not pay enough attention to the possibility of sexual problems.[@b10-ptt-8-093] The fact that this type of symptomatology has been overlooked in medical practice has been highlighted, and physicians have been strongly advised to evaluate the impact of psoriasis not only in relation to skin and joint comorbidities, but also in relation to psychosocial and sexual issues.[@b18-ptt-8-093]

Male erectile dysfunction in psoriasis
--------------------------------------

Erectile dysfunction is defined as persistence of the inability to achieve and/or maintain an erection during sexual activity, and is one of the health factors that has a greater impact on masculine self-esteem, causing loss of confidence, in addition to stress and depression.[@b28-ptt-8-093],[@b29-ptt-8-093] Rejection because of psoriasis is experienced by 44.7% of men and feeling unattractive or embarrassed during psoriasis exacerbation can aggravate low self-confidence and erectile dysfunction.[@b16-ptt-8-093] Atherosclerosis, which affects the vasculature of the pelvis, is considered the major cause of this dysfunction in males. Besides vascular factors, patients' lifestyle and psychosocial factors may also explain the presence of erectile dysfunction in psoriasis patients.[@b30-ptt-8-093],[@b31-ptt-8-093] Moreover, hormonal disturbance may be the reason for the significantly impaired erectile function. Psoriasis patients present decreased levels of total testosterone and increased levels of estradiol.[@b32-ptt-8-093] Furthermore, erectile dysfunction tends to become more severe and more prevalent with age or duration of the disease in the case of chronic systemic illnesses.[@b32-ptt-8-093],[@b33-ptt-8-093]

A common condition in dermatology patients, the prevalence of sexual dysfunction is approximately 60% when evaluated using the International Index of Erectile Dysfunction-5 item questionnaire.[@b34-ptt-8-093] Risk factors for erectile dysfunction tend to become confused with the comorbidities seen in psoriasis patients such as dyslipidemia, hypertension, diabetes, obesity, metabolic syndrome, and depression, and also with the effects of a sedentary lifestyle ([Figure 1](#f1-ptt-8-093){ref-type="fig"}).[@b35-ptt-8-093]--[@b40-ptt-8-093]

Irrespective of diabetes and the habit of smoking, erectile dysfunction is a marker of cardiovascular risk, with a risk level that is similar to that of a moderate smoker.[@b41-ptt-8-093],[@b42-ptt-8-093] Therefore, early diagnosis can serve as a warning sign of occult cardiovascular disease.[@b41-ptt-8-093],[@b42-ptt-8-093] One study estimated the time between the onset of erectile dysfunction and the occurrence of cardiovascular events at 3--5 years.[@b43-ptt-8-093]

Psoriasis has been identified as an independent risk factor for sexual dysfunction, with the risk being even higher in patients with concomitant psoriatic arthritis. Systemic inflammation contributes to endothelial dysfunction and consequently affects vascular function, the core of the pathogenesis of erectile dysfunction.[@b44-ptt-8-093] Surprisingly, one study found erectile dysfunction in 56% of individuals with mild psoriasis, in 46.6% of those with the severe form of the disease, and in 23.3% of a control group.[@b45-ptt-8-093]

Psoriasis patients, particularly those with psoriatic arthritis or severe psoriasis, are most probably at greater risk of periodontitis.[@b46-ptt-8-093],[@b47-ptt-8-093] Periodontitis is an important risk factor for cardiovascular disease, which in turn is strongly correlated with erectile dysfunction. In a mouse experimental model, the induction of periodontitis was associated with erectile dysfunction in the absence of cardiovascular disease and/or ultrastructural changes in the corpora cavernosa.[@b48-ptt-8-093] Indeed, there is a bidirectional relationship between psoriasis and periodontitis, where systemic inflammation produced by psoriasis may increase the severity of periodontitis, and this focus of infection acts as a triggering factor for psoriasis.[@b49-ptt-8-093] Furthermore, periodontal disease causes vascular endothelial infection, local increase of white cells, tissue growth factors and endotoxins, favoring atherosclerosis and erectile dysfunction.[@b50-ptt-8-093]

Does psoriasis treatment affect sexual health?
----------------------------------------------

The treatment of psoriasis and its comorbidities can have a negative effect on sexual health. Although there are few studies on the subject, topic and systemic treatment for psoriasis can be considered a trigger of male and female sexual dysfunction. As topical medications used in psoriasis vulgaris can also be used in genital psoriasis, attention should be paid to minimize the risks of irritation and toxicity. Lower potency topical corticosteroids or calcitriol, a less irritating vitamin D analog, may promote less irritation or skin atrophy of the genital area, causing a smaller impact on sex life than higher potency topical corticosteroids.[@b51-ptt-8-093],[@b52-ptt-8-093]

Etretinate/acitretin and methotrexate have been associated with sexual and erectile dysfunction.[@b25-ptt-8-093],[@b42-ptt-8-093] The drugs used to treat psoriasis comorbidities, in addition to the drugs used to treat the disease itself ([Table 1](#t1-ptt-8-093){ref-type="table"}), could also exert a negative effect on sexual function. These include antidepressants, muscle relaxants, non-steroidal anti-inflammatory drugs, H1 antagonists, proton pump inhibitors, anxiolytics, and several antihypertensives (beta-blockers, alpha blockers that act on the central nervous system, thiazides, and spironolactone).[@b9-ptt-8-093]

Methotrexate is one of the drugs used specifically to treat psoriasis. The methotrexate package insert refers to "extremely rare" side effects in the sexual realm, including impaired spermatogenesis, decreased libido and infertility; however, the exact mechanisms of action are unknown. Cases of erectile dysfunction and gynecomastia have also been described.[@b53-ptt-8-093] Hypotheses range from decreased nitric oxide production to a direct effect on the pituitary gland and on prolactin secretion.[@b54-ptt-8-093],[@b55-ptt-8-093] A study conducted with patients with inflammatory bowel disease appears to substantiate the effects of methotrexate on sexual function, implicating this drug and sulfasalazine in reversible dysfunctions and infertility.[@b56-ptt-8-093]

Retinoids such as acitretin, etretinate, and isotretinoin have been implicated in various reports of reversible induced erectile dysfunction, possibly impacted by the presence of symptoms of depression.[@b57-ptt-8-093]--[@b59-ptt-8-093] Furthermore, according to a prospective, 1-year study conducted with 196 women aged 15--45 years, women using acitretin are more prone to vulvovaginal candidiasis, possibly as the result of cumulative exposure to the drug.[@b60-ptt-8-093]

Cyclosporine, one of the conventional drugs, appears to be less associated with sexual dysfunction; however, a greater frequency of adverse events has been reported in women, particularly postmenopausal women.[@b61-ptt-8-093] On the other hand, of the biological drugs, evidence from studies conducted with patients with ankylosing spondylitis and psoriasis appears to show that patients using anti-TNF therapy, anti-IL-17A or ustekinumab have a better quality sex life, probably due to having achieved or almost achieved remission of the disease.[@b27-ptt-8-093],[@b62-ptt-8-093],[@b63-ptt-8-093]

Final comments
==============

Psoriasis is a stigmatizing disease that impairs quality of life and harms self-esteem through its effect on social relationships and self-perception, with a negative impact on physical, mental, and sexual health. Psoriasis sufferers, both male and female, are known to be at an increased risk of impaired sexual function. Several hypotheses have been raised to explain the relationship between psoriasis and sexual dysfunction, both of which represent independent risk factors for cardiovascular disease. Therefore, a broader investigation into sexual and cardiovascular health should be incorporated as routine by clinicians and dermatologists when treating a patient with psoriasis, with the comorbidities known to be present in these patients also being taken into consideration. Furthermore, the dermatologist should be aware that psoriasis treatment could improve or impair the patient's sexual function. Finally, psoriasis patients need to talk about their sex life and it is up to the dermatologist to be attentive to this need, since these sexual problems are generally not dealt with at consultations. Sexual dysfunction thus serves as an alert to the need for a multidisciplinary approach in psoriasis.
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Drugs used to treat psoriasis and their impact on sexual health

  Drug                                         Type of study/pathology                                                                                             Participants                                                        Findings                                                                                                                                                                                                                                                       Reference
  -------------------------------------------- ------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------
  Cyclosporine                                 Cohort, observational. Psoriasis.                                                                                   969 adults with psoriasis.                                          No statistically significant difference in side effects between the sexes, paired for age. Slight tendency in females. Incidence rate in fertile vs menopausal women of 0.67 (95% CI: 0.49--0.92).                                                             61
  Etretinate                                   Case report: two patients using etretinate, 37 and 40 years of age, both with a history of depression. Psoriasis.   Males, 37 and 40 years of age, both with a history of depression.   One patient improved after discontinuing use. The drug was not reintroduced. The second suffered a recurrence of symptoms after drug reintroduction.                                                                                                           58
  Acitretin                                    Case report: male patient, 39 years of age. Psoriasis.                                                              Male, 39 years of age.                                              ED and absence of morning erection during 45 days of use. Reversal of symptoms following discontinuation.                                                                                                                                                      57
  Acitretin, methotrexate, and cyclosporine    Population-based study. Psoriasis.                                                                                  12,300 men with psoriasis and 61,500 controls.                      Increased risk of sexual dysfunction in psoriasis patients compared to controls, principally if ≥60 years of age compared to those \<60 years of age and in the presence of PsA. Risk not significantly higher in patients using systemic drugs.               44
  Methotrexate                                 Case report: two patients. Psoriasis.                                                                               Males, 58 and 68 years of age.                                      Patient 1: symptoms of ED after 2 weeks. Symptoms abated 4 weeks after switching to acitretin. Patient 2: decreased libido and ED within 3 weeks of use. Symptoms abated 3 weeks after discontinuation.                                                        54
  Methotrexate                                 Case report: two patients. Psoriasis.                                                                               Patients 51 and 54 years of age.                                    Patient 1: ED with no reduction in libido within 3 weeks of use. Symptoms abated after switching to infliximab. Patient 2: methotrexate discontinued after 9 months due to intermittent ED and decreased libido. Symptoms abated after drug discontinuation.   64
  Anti-TNF-α antibody therapy                  Open, placebo-controlled study: 42 patients.                                                                        Ankylosing spondylitis and controls.                                Quality of sex life and disease activity improved in the anti-TNF-α group. Positive correlation between improved quality of sex life and disease activity.                                                                                                     62
  UST (an anti-IL-12/23 monoclonal antibody)   Randomized, placebo- controlled controlled trial. Post hoc analysis between baseline and week 12. Psoriasis.        1,334 patients in the UST group and 662 in the placebo group.       Sexual dysfunction in 27.1% of the women and in 20.8% of the men. No reduction in dysfunction in the placebo group. In the UST group, reduction from 22.4% to 2.7%.                                                                                            23
  Adalimumab and etanercept                    Pilot study on sexual dysfunction and the use of biological treatment. Psoriasis.                                   10 men and 10 women.                                                Women: improvement in FSFI score from 22.43 to 28.73. Men: improvement in IIEF score from 51.5 to 60.75.                                                                                                                                                       27
  IXE (an anti-IL-17A antibody)                Randomized, placebo- controlled, Phase 3b controlled trial. Psoriasis.                                              75 patients in the IXE group and 74 in the control group.           IXE proved superior in the primary (genital psoriasis) and secondary outcomes (pruritus, sexual frequency questionnaire in genital psoriasis).                                                                                                                 63

**Abbreviations:** ED, erectile dysfunction; FSFI, Female Sexual Function Index; IIEF, International Index of Erectile Function; IXE, ixekizumab; PsA, psoriatic arthritis; UST, ustekinumab; IL, interleukin.
